A series of pyrano [2,3-b]indoles, was efficiently synthesized via one-pot, multi component reaction (MCRs) of 1,3-bifunctional synthon(malononitrile/ethylcyano acetate), aromatic aldehydes and oxiindole in the presence of various basic catalyst. The key advantages of this process are high yields, shorter reaction times, easy work-up, and purification of products by non-chromatographic method.
INTRODUCTION
Multi component reactions (MCRs) have more importance, great interest enjoying an outstanding status in modern organic synthesis and medicinal chemistry because they are one-pot processes bringing together three or more components and show high atom economy and high selectivity 1, 2 . MCRs comply with the principles of green chemistry in terms of economy of steps as well as many of the rigid criteria of an ideal organic synthesis. These reactions are effective in construction highly functionalized small organic molecules from readily available starting materials in a single step with natural flexibility for creating molecular complexity and diversity coupled with minimization of time, labor, cost and waste production [3] [4] [5] [6] . The pyran nucleus is a fertile source of biologically important molecules. Compounds containing this moiety have many pharmacological properties and play important roles in biochemical processes. They are reported to possess a multiplicity of pharmacological properties including anticancer 7 , antimicrobial 8 , anti-inflammatory 9 , insecticidal, and molluscicidal activities 10, 11 . They are also potential inhibitors of human Chk1 kinase 12 . They also find applications as pharmaceutical ingredients and biodegradable agrochemicals 13 .
In a view of great importance of pyran derivatives, various methods for synthesis of fused pyran derivatives have been reported. During the last few years, some methods were introduced for the synthesis of these compounds. Pyran were first obtained in 1973 by reaction between 3-methyl-1 phenylpyrazolin-5-one and tetracyanoethylene 14 . After this Otto had proposed the synthesis of the dihydropyrano [2,3-c] pyrazoles in 1974, via the base catalyzed cycloaddition of 4-aryliden-5-pyrazolone 15 . Sharanin and research group have developed a three-component reaction between pyrazolone, an aldehyde and malononitrile in ethanol using triethylamine as the catalyst 16 . Kappusami and co-workers have developed solvent-free multicomponent synthesis of pyranopyrazoles using per-6-amino-β-cyclodextrin as a catalyst 17 . More recently Myrboh et al. reported the synthesis of pyranopyrazoles using L-proline and γ-alumina as catalyst 18 . As a part of ongoing program on the development of novel methods in organic synthesis, we report herein a simple, rapid and high yielding one pot three component reaction protocol for the synthesis of pyrano [2,3-b] indoles derivatives employing environmentally friendly wide range of basic catalyst [19] [20] [21] .
RESULT AND DISCUSSION

1. Chemistry
The synthesis of pyrano [2,3-b] indoles derivatives was performed as shown in Scheme 1. In the initial step, oxiindole [1] was synthesized by reaction of isatin with hydrazine hydrate in reflux temperature for 3 hr. The pyrano [2,3- Several methods are used in the synthesis of these pyrano [2,3-b] indoles derivatives. The synthesis of these heterocycles has been usually carried out in polar protic organic solvents such as water, methanol and polar aprotic organic solvents such as acetonitrile, DMF and DMSO. The choice of a solvent is a crucial factor for multicomponent reactions. So at the first step we looked into the solvent selection for this reaction. We had selected protic solvent ethanol for this reaction. Apart from the solvent, the efficiency of the multicomponent reactions is mainly affected by the catalyst and the reaction time. Here we employed variety of basic catalyst (piperidine/pyrrolidine/pyridine) and observed time for completion of reaction. Basicity of catalyst affect on the rate of reaction. More basic catalyst completed reaction fast than other. So, here when reaction is carried out using piperidine as catalyst reaction takes less time for completion, while for pyrrolidine and pyridine take more time for completion. Possible mechanism for the base catalyzed synthesis of substituted pyrano [2,3-b] indoles has been proposed in Scheme 2. In summary, this paper describes a convenient and efficient process for the synthesis of substituted pyrano [2,3-b] indoles through the three components coupling of aldehydes, pyrazolone and malononitrile using variety of base as a catalyst. Reaction profile is very clean and no side products are formed. All the synthesized pyrano [2,3-b] indoles have been characterized on the basis of elemental and spectral studies.
EXPERIMENTAL SECTION
All research chemicals were purchased from Sigma-Aldrich and used as such for the reactions. Reactions were monitored by thin-layer chromatography (TLC) on pre-coated silica gel GF254 plates from E-Merck Co and compounds visualized either by exposure to UV light or staining with reagents. Melting points were determined in open capillaries and are uncorrected. The IR spectra were recorded on SHIMADZU-FTIR-8400 spectrophotometer using KBr pellet method.
1 H NMR spectra were recorded on Bruker 300-MHz NMR spectrometer in CDCl 3 with TMS as internal standard. Mass spectrum was recorded on JOEL SX 102/DA-600-Mass spectrometer and elemental analysis was carried out using Heraus C, H, and N rapid analyser.
1. General procedure for the synthesis of 2-amino-4,9-dihydro-4-phenylpyrano[2,3-b] indole-3-carbonitriles/ethyl-carboxylates (HB-401-410)
At first, substituted benzaldehyde (0.01 mol), malononitrile/ethylcyano acetate (0.01 mol) and piperidine/pyridine/pyrrolidine as a catalyst (1 drop) and ethanol as solvent was stirred for 2 min, then oxiindole (0.01 mol) was added to this mixture and stirred at room temperature for appropriate time. The reaction was monitored by TLC. The solid was falls out which indicates completion of reaction. Solids was filtered out and washed by cold ethanol and after that was crystallized from hot ethanol to afford the pure products. Some derivatives have good crystalline property while most of were fluffy in nature. 2-amino-4,9-dihydro-4-(3,4,5-trimethoxyphenyl)pyrano[2,3-b 
2-amino-4,9-dihydro-4-(4-methoxyphenyl)pyrano[2,3-b]indole-3-carbonitrile (HB-402)
CONCLUSION
In conclusion, we have developed a highly efficient base catalyzed, one pot, three component protocol for the synthesis of pyrano [2,3-b] indoles via condensation of 1,3-bifunctional synthon which is oxiindole, aromatic aldehyde and malononitrile/ethylcyano acetate in the presence of base catalyst. The advantages of this method are clean reaction, short reaction time, high yield, easy purification and economic availability of the catalyst.
